SUMMARY
and regeneration in mice, but the role of epithelial Wnts remains largely uncharacterized. Using 
INTRODUCTION

33
The adult intestine has the amazing capacity to regenerate following stress, inflammation, or injury with the protease-deficient mutant, EspP S263A (50 µg/ml), had no visible detrimental effect on 91 the colonoids. Therefore, EspP has a cytotoxic effect on human colonoids and this activity is 92 serine protease-dependent.
93
We hypothesized that EspP-induced injury would model the EHEC-induced denuded 94 colonic epithelia and crypt hyperplasia, the latter mimicked by colonoid regeneration after EspP-95 induced injury. To test this hypothesis, control and EspP-injured colonoids were harvested after 96 overnight EspP treatment and replated to monitor for colonoid regeneration. The formation of 97 colonoids in the EspP-treated cultures was observed at 24h and 48h post-replating ( Figure 2A ).
98
At 24h, the colonoids were generally smaller in size compared to control and primarily 99 spheroids. In contrast, at 48h, the regenerating colonoids more resembled the control culture, 100 with colonoids beginning to form multi-lobular structures ( Figure 2B) proteins. An abbreviated list of these proteins is shown in Table 1 Figure S2C and C').
124
We performed qRT-PCR to validate the key pathway molecules identified in the 125 proteomics screen. The mRNA expression of select stem cell, Wnt, and Hedgehog genes was 126 compared between EspP-injured regenerating (at the 24h timepoint) and control colonoids.
127
Although the injured colonoids regenerate to re-form their 3D structure after EspP washout, the 128 intestinal stem cell markers LGR4 and LGR5 were not upregulated.
LGR4 was significantly Both hedgehog ligands SHH and IHH were significantly downregulated. Overall, the EspP- 
162
The proteomics screen identified upregulation of WNT2B3 in the EspP-injured colonoids.
163
We evaluated if WNT2B alone could stimulate regeneration. Recombinant human WNT2B 
186
DHH activated hedgehog signaling modulates WNT2B
187
The regenerating colonoids also had a significant upregulation of DHH and GLI1 ( Figure   188 3) suggesting an active role for hedgehog signaling following EspP-induced injury. To determine 
228
In this study, we focused on characterizing the molecules that drive a regenerative response Using the human colonoid model, which contains no mesenchyme, we employed a 234 proteomics screen to characterize the pathways that are active following EspP-induced injury. 
265
This correlates with the upregulation of WNT2B3 mRNA in the regenerating colonoids. Germany) with images captured on CellSense imaging software (Olympus, Tokyo, Japan).
366
Images were viewed and processed using OlyVia (Olympus). Figure S1A and B were generated by Creative Proteomics. Table 1 ).
417
N refers to number of independent replicates performed. All analyses were performed on 418 GraphPad Prism 7.03 (GraphPad Software, La Jolla, CA). S263A-treated (blue circle) and the EspP-treated (green circle) colonoids compared to control.
459
Note the minimal overlap between the two treatments. 
